Background: The government of Kenya is making plans to implement a social health insurance program by transforming the National Hospital Insurance Fund (NHIF) into a universal health coverage program. This paper examines the determinants associated with participation in the NHIF among residents of urban slums in Nairobi city. Methods: The study used data from the Nairobi Urban Health and Demographic Surveillance System in two slums in Nairobi city, where a total of about 60,000 individuals living in approximately 23,000 households are under surveillance. Descriptive statistics and multivariate logistic regression analysis were used to describe the characteristics of the sample and to identify factors associated with participation in the NHIF program.
Background
Social health protection systems are mechanisms that countries use to address the challenges related to providing access to health care services to their citizens, especially the poor segments of the population. The benefits of extending social protection in health include reducing financial barriers associated with access to health care services and protection from financial catastrophe and impoverishment related to health care expenditures [1] [2] [3] [4] [5] . One of the categories of social health protection systems is the social health insurance, which is a financing scheme where monies are pooled into a common fund and used for paying for healthcare costs of members. Contributions are usually collected from workers, self-employed individuals, businesses and in some cases the government, particularly where a universal coverage model is adopted [1, 3] . In Kenya, a universal social health insurance scheme has not been implemented; however, in November 2004, the government introduced the National Social Health Insurance Fund (NSHIF) Bill in parliament. The Bill was passed by parliament in December 2004 [6] , but the President declined to assent to the Bill and sent it back to parliament due to a number of concerns. One of the concerns was that the Bill was deemed too expensive to implement and financially unsustainable [7] . As the government prepares to re-introduce the NSHIF legislation in parliament, it is important to have a better understanding of factors associated with participation in the current National Hospital Insurance Fund (NHIF), particularly among the poor, as well as a determination of the proportion of individuals without access to health insurance among this demographic group. The NSHIF will build on the existing NHIF framework and, therefore, such evidence is imperative in order to implement an effective NSHIF. It is hoped that the proposed NSHIF will have mechanisms that will increase equity and access to health care services by all population groups. One of the possible design features of the proposed NSHIF could be the implementation of flexible payment modalities and differentiated premium levels that will be deemed convenient to different socio-economic groups. This is important especially for individuals working in the informal sector, which is characterized by low and non-regular incomes [8] . With regard to payments collection, while premiums for those working in the formal sector can be collected through payroll deductions, one of the challenges faced by many African countries in the implementation of social health insurance schemes is how to come up with modalities for collecting contributions from the large proportion of the population working in the informal sector [3] . In this regard, the proposed NSHIF could institute mechanisms that can facilitate the collection of premiums from the informal sector through organized entities, such as the savings and credit cooperative organizations and community-based associations (e.g., farmers cooperatives, taxi and matatu (public transport vehicles) associations, and women's groups). Our study seeks to provide answers to the following research question: what are the factors associated with participation in the NHIF program among residents of urban slums?
Literature focusing on the determinants of participation in health insurance schemes in Kenya and Africa in general is limited. Studies conducted in a number of sub-Saharan African countries showed that employment in the formal sector was significantly associated with access to health insurance relative to being employed in the informal sector [2, 3, 9] . The low participation of individuals in the informal sector was attributed to a number of factors, including low and non-regular incomes, insecure employment, and insurance scheme design features (e.g., inflexible payment schedules and lack of awareness about insurance schemes) that are not adapted to people's needs and preferences. In Kenya, it is estimated that 31.6% and 26.3% of the total workforce are engaged in the informal and formal sectors, respectively, while 42.1% are engaged in small-scale farming and pastoralist activities [10] . Existing evidence also shows that membership in both formal (e.g., microfinance institutions such as the savings and credit cooperative organizations-SACCOs) and informal (e.g., community-based savings groups-popularly known as merry-go-rounds) savings and credit schemes, is an important predictor of participation in health insurance programs. According to previous studies, the saving and sharing mechanisms associated with these formal and informal schemes have provided the members with an opportunity to raise and collect funds to be used for various purposes, including payment of insurance premiums and addressing emergencies such as hospital care or funeral costs [2, [11] [12] [13] . The formal savings and credit schemes comprise entities such as SACCOs that enable their members to save their money and also access loans. Membership is voluntary and members are offered a broad range of loan and savings products usually at a cheaper cost and flexible payment plans compared to mainstream commercial banking institutions. SACCOs predominantly provide access to financial services to people (i.e. poor and low-income groups) who would otherwise be excluded from accessing such services by mainstream banking institutions. These entities have formalized structures of management and are subject to government regulatory mechanisms [14] [15] [16] [17] [18] . Informal schemes (e.g., community-based savings groups-popularly known as merry-go-rounds) are formed on the basis of group solidarity mechanism where community members with common interests come together and pool funds by way of making contributions, which are then shared on a revolving basis. Each member receives the entire funds of the group after a set period of time [19] . A study on extending social health insurance to the informal sector in Kenya found that in the slums, informal savings groups were common and slum dwellers made monthly contributions, which were then shared on a revolving basis to each member of the group to help them cater for various needs, including funeral and health care costs [2] . Since these groups are not regulated by any formal legal mechanisms, the members depend on good faith and personal commitment and responsibility to ensure that individuals honor their obligations to contribute to the savings scheme. Other factors that were cited as key determinants of access to health insurance, included ownership of household assets such as land and livestock, higher income and education levels, and provision of social security and welfare services [20] [21] [22] [23] .
Background on health insurance in Kenya
According to the Kenya National Bureau of Statistics, at the end of 2009, the total population in Kenya was 38.6 million [24] . In Kenya, more than four out of 10 (46.6%) individuals live below the poverty line [25] . Data from the national health accounts show that more than a third of the poor who were ill did not seek care compared to only 15% of the rich [26] . Additionally, according to the 2005/06 national health accounts, 36% of funds to the health sector came from households and out of these, the out-of-pocket expenditure accounted for more than 29% [27] . These findings raise concern about equity and financial accessibility to health care by a majority of people in Kenya, particularly the poor who are highly vulnerable to economic shocks that result from catastrophic out-of-pocket health expenditure. Existing studies show that the poor are more likely to get sick, less likely to use preventive and curative health care, and consequently, have higher mortality rates. According to these studies, one of the factors responsible for these challenges is high out-of-pocket payments for health care [28] [29] [30] . The 2010 World Health Report and the 2010 Millennium Development Goals report underscore the importance of reducing disparities in access to health care, particularly among the poor and marginalized groups through universal health coverage [31, 32] . Extending access to health care to all segments of the population, including the poor is an important objective of the Kenyan government's national health sector strategic plan and national development agenda as outlined in the Kenya Vision 2030 policy framework [33] [34] [35] .
The NSHIF legislation seeks to transform the current National Hospital Insurance Fund (NHIF) into a universal health coverage program, which will ensure equity and access to healthcare services by all citizens. One of the criticisms of the NHIF is its failure to reach out to the majority of Kenyans, especially the poor and those in the informal sector [2, 3, 9, 36] . For example, the NHIF imposes a penalty that is five times the contribution amount for those who do not make their payments by the due date. This regulation particularly hurts the poor, the unemployed and casual workers in the informal sector, who do not have a steady income that would enable them, pay their contributions regularly. The NHIF was established by an Act of Parliament in 1966, as a national contributory hospital insurance scheme with the objective of providing Kenyan citizens with access to quality and affordable healthcare [37] . Contributions and membership are compulsory for all civil servants and formal sector employees, and voluntary for those in the informal sector and retirees. Members under the voluntary category pay a flat rate of Kshs 300 per month (approx. USD 4.00). For those in formal employment, contributions are made based on their income, but usually range between Kshs 150 to Kshs 2,000 per month (approx. USD 2.00 to USD 24.00). Currently, the NHIF only pays for inpatient costs at selected (mostly government) hospitals. Recently, a pilot outpatient service program was launched that allows members to get treatment in selected hospitals without having to be admitted. The NHIF is the most widely available medical cover in the country, with more than 400 accredited hospitals across the country, including government, faith-based and private ones. Copayment levels usually vary across hospitals, but generally fall under three types of contract options [38, 39] . The first option applies to primarily government health facilities and beneficiaries' accessing services in these settings are comprehensively covered. The second option includes faith-based hospitals and some private hospitals (mostly in rural areas), where NHIF members also have comprehensive coverage but surgery costs are not covered. The surgery costs are covered on a copayment basis and payments are usually based on a capped amount. Finally, the third option focuses on medical services offered by high-cost private hospitals, where the NHIF provides a daily rebate for hospitalization which ranges from Kshs 400 to 2,000 per day (1 USD = 85 Kshs (May, 2011)) for a maximum of 180 days per beneficiary per year members. Any costs above this amount have to be borne directly by the beneficiary. Besides covering the principal member, the NHIF program also covers the principal's dependants, including the spouse and children (under and over 18 years). Nationally, in 2010, an estimated 2 million primary contributors and about 8 million dependants were enrolled in the NHIF program, with a majority (about 74%) residing in the urban areas [40] . Besides the NHIF, in Kenya, individuals can access health insurance through private insurance firms and to some extent community-based health insurance (CBHI) organizations. Due to cost considerations, private health insurance is predominantly accessible to the middle and higher-income groups [9] . Community-based health insurance is relatively new in Kenya having been established in 1999, and, as a result it has limited coverage [2] . According to the Kenya Community-Based Health Financing Association (KCBHFA), currently, there are nine institutions offering community health financing schemes with 410,997 beneficiaries or about 1% of the population covered [41] . In Africa, countries such as Burkina Faso, Senegal, Tanzania and Ghana have well developed CBHI schemes that are recognized by the national governments as a key component in the national health financing strategy [42] [43] [44] [45] [46] [47] [48] . Findings from these studies suggest that CBHI schemes have the ability to reach marginalized population groups such as the poor, women and children, however, more support and strategies from governments are needed to enhance their development and sustainability.
The objective of this paper is to assess the factors associated with participation in a public health insurance program (Kenyan National Hospital Insurance Fund-NHIF) among residents of urban slums in Nairobi city. In addition, this study seeks to determine the proportion of people without health insurance coverage in the slums of Nairobi. The findings from this study will provide important evidence with regard to the transformation of the NHIF into a universal health insurance scheme, which aims to grant all population groups, including the poor, access to quality and affordable health care services.
Methods

Study population and sampling
The data used in this paper came from the African Population & Health Research Center's (APHRC) project on Urbanization, Poverty and Health Dynamics (UPHD) in Nairobi. The broad aim of the UPHD project was to investigate the health consequences of rapid urbanization and growing urban poverty at different stages of the life course namely childhood, adolescence, adulthood, and old age. This research project is nested in the Nairobi Urban Health and Demographic Surveillance System (NUHDSS), which is run by APHRC in Viwandani and Korogocho slum settlements since 2002. These slum settlements, like most others in Nairobi are where over 60% of Nairobi's population live and are characterized by extreme poverty, poor access to health facilities, high morbidity and mortality rates, high unemployment rates and low school participation [49, 50] . The NUHDSS covers a total of about 60,000 individuals living in approximately 23,000 households. For this analysis, we used cross-sectional data from the migration histories survey which were collected in 2006-2007 from a random sample of over 16,400 individuals above the age of 12 years drawn from the NUHDSS database. The migration histories survey, which was part of the UPHD project, aimed at documenting information on the interlinkages between migration, poverty and health outcomes at the different stages of the life course.
Data analysis
Descriptive, bivariate and multivariate analyses were carried out using STATA ® version 10. The descriptive and bivariate analyses were used to describe the characteristics of the sample, including identifying the proportion of people without health insurance coverage in the slums and exploring the associations between the dependent variable (which is enrollment in the NHIF program) and the key independent (type of employment sector, participation in welfare programs, membership in savings and credit cooperative organizations and community-based savings groups) and other independent variables. For the bivariate analysis, chi-square test (X 2 ) was used to test the association between enrollment in the NHIF and the explanatory variables. For the univariate regression analysis, the variables that were significant at α = 0.1 were selected and included in the multivariate analysis. The multivariate logistic regression analysis was conducted to examine the determinants for participation in the public health insurance program. Table 1 shows a summary of the variables and how they were operationalized. The dependent variable was participation in the public health insurance program. The key independent variables included in the multivariate analysis were the type of employment sector (formal and informal), participation in the National Social Security Fund (NSSF), participation in savings and credit cooperative organizations (SACCOs), and membership in community-based savings groups. Other independent variables that were controlled for in the regression analysis included income (monetary income only), gender, marital status, age, education, slum of residence, and ethnicity.
Ethical considerations
The conduct of the Urbanization, Poverty and Health Dynamics project was approved by the Ethical Review Board of the Kenya Medical Research Institute (KEMRI). The field workers were trained in research ethics and obtained informed consent from all respondents. The NUHDSS has also been approved by KEM-RI's Ethical Review Board.
Results
Descriptive analysis
The descriptive analysis demonstrated that a majority of the slum residents (89%) did not have any type of health insurance coverage, while only 10% had enrolled in the NHIF program (results not shown). Participation in private insurance schemes was very limited with less than one percent (0.8%) of the population in this category. As shown in Table 2 , there was a significant association between being employed in the formal sector and enrolment in the NHIF. Nearly half of the respondents working in the formal sector (48%) and only 3% of those in the informal sector were enrolled in the NHIF program. A large majority (81%) of the respondents participating in the NSSF reported being members of the NHIF program. A significantly higher proportion of respondents who were members of the savings and credit cooperative organizations (SACCOs) and community-based savings, 90% and 21%, respectively, were enrolled in the NHIF program. With regard to income, a significantly lower proportion of the poor (only 2%) compared to individuals in the non-poor category (24%) were enrolled in the NHIF. Participation in the NHIF program was significantly higher among men (16%), among respondents who were currently in a union (16%), and among those with secondary school education and higher (20%).
Multivariate analysis
As presented in Table 3 , being employed in the formal sector was significantly associated with a higher probability of having public health insurance (unadjusted odds ratio (UOR) = 29.47; p < 0.001 and adjusted odds ratio (AOR) = 4.11; p < 0.001, respectively) relative to working in the informal sector. Participation in the National Social Security Fund and membership in savings schemes such as SACCOs and community-based savings groups were significantly associated with having public health insurance. Income was an important predictor of health insurance ownership; specifically, respondents in the poor category were significantly less likely to be members of the NHIF compared to those in the non-poor category.
In the unadjusted regression analysis, women were less likely (UOR = 0.23; p < 0.001) to have been enrolled in the NHIF program compared to men, however, in the adjusted analysis they were more likely to have participated in the program (AOR = 2.37; p < 0.001). Marital status was also a significant predictor of having insurance coverage through the public health insurance program. Respondents who were formerly in a union (AOR = 0.46; p < 0.05) and who were never in a union (AOR = 0.57; p < 0.05) were less likely to participate in the NHIF program compared to those who were currently in a union. After controlling for other confounding factors, age, education, slum of residence, and ethnicity were not significantly associated with participation in the health insurance program.
Discussion
The objective of this paper was to examine the determinants for participation in the Kenyan National Health Insurance Fund (NHIF) among urban slum dwellers. In addition, the study aimed at assessing the proportion of people without health insurance coverage. The findings show that a high proportion of slum residents (89%) have no access to any type of health insurance. With regard to participation in the NHIF, the data also indicate that fewer numbers of poor people and those from the informal sector are enrolled in the program. This finding corroborates evidence from previous studies, which demonstrated that the NHIF has not been effective in reaching out to the majority of Kenyans, especially the poor and those in the informal sector [2, 9, 36] . Interestingly, despite the fact that the NHIF is a compulsory scheme for formal sector employees, our study showed that less than half (48%) of the respondents from this sector were enrolled in the scheme. We could not find a plausible explanation for this observation and future research needs to investigate this outcome.
The multivariate results showed that a number of factors are significant predictors for participation in the public health insurance program, including employment in the formal sector, participation in social welfare programs (i.e., the national social security fund), participation in microfinance institutions and informal community-based savings groups', and being female. However, being poor, formerly in a union and never in a union were associated with a lower likelihood of participation in the public health insurance program. Similar to previous studies [2, 3, 9] , our findings demonstrated that employment in the formal sector is an important determinant of participation in the NHIF program The differential participation in the NHIF between the formal and informal sectors has important implications on the expansion of social health insurance in Kenya. One objective of comprehensive social health insurance is to ensure that all population groups irrespective of their socio-economic status have access to quality and affordable health care. Since it is expected that the proposed NSHIF will benefit from the already established network of the NHIF program, our findings suggest that more efforts are needed to integrate informal sector workers into the NHIF. A study by Mathauer et al. to explore how to increase the participation of informal sector workers in the NHIF found that some of the design features of the program acted as critical barriers [2] . These included absence of flexible payment mechanisms, differentiated contribution amounts and punitive penalties for those who do not pay their contributions on time.
These factors fail to take into account the low and nonregular incomes, which are a common phenomenon among workers employed in the informal sector [8] . Participation in the National Social Security Fund (NSSF) was also an important determinant for enrolling in the NHIF program. The NSSF is a public scheme that offers social protection to Kenyan workers against stoppage or considerable reduction of earnings due to a number of factors, including sickness and old age. The scheme covers workers in both formal and informal sectors, however, the former accounts for a large proportion of the scheme's membership. The amount of monthly contributions vary depending on a worker's wage or salary and benefits payable to eligible members are based on three levels-age/retirement benefit, withdrawal benefit and invalidity benefit [51] . In addition, there are also grants that are paid to members who are permanently emigrating from Kenya and dependants of deceased members. One plausible explanation of why participation in the NSSF was closely linked to the outcome variable is because similar to the NHIF, membership to the NSSF is compulsory for workers employed in the formal sector. Our findings provide evidence on the potential of microfinance institutions (e.g., SACCOs) and informal community-based savings groups (popularly known as merry-go-rounds) as mechanisms through which funds can be pooled to assure access to health care for the poor/indigent segments of the population. These findings corroborate those of previous research, which found that membership in savings and credit associations and community-based savings groups provided individuals with a means of paying for health insurance contributions [2, 11, 12, 22, 23] , hence increasing their access to health insurance. These entities enable group members to raise and collect funds to be used for emergency situations, such as paying for hospital or funeral costs. Based on our study findings, the two types' of microfinance schemes may be influencing participation in the NHIF through the saving mechanism, which allow members to access money for paying contributions to the scheme. In this respect, the microfinance institutions and community-based savings groups have an important role to play in the proposed NSHIF with regard to collection of contributions from members especially those from the informal sector. Unlike in the formal sector, it is difficult to assess incomes and collect income taxes from workers employed in the informal sector [9] and, as a consequence, deduction of contributions for the NSHIF can be a challenge. This means that lack of suitable mechanisms for colleting contributions from people employed in the informal sector could hamper the implementation and sustainability of the proposed social health insurance program. Previous research has shown that in many African countries, one of the challenges that have hindered efforts to implement comprehensive social health insurance is the difficulty of collecting contributions due to a high proportion of the population in the informal sector [3, 9] . Evidence shows that many workers in the informal sector participate in SACCOs and community-based groups (e.g., merry-go-rounds) [19] and, therefore, these organized units can be important platforms through which contributions are collected and submitted to the NSHIF. Since the informal sector accounts for the largest proportion of Kenya's total workforce [10] , the close linkage between the microfinance schemes and the informal sector can be leveraged and enhanced to enable the two types of schemes act as collection points for NSHIF contributions. Similar to previous studies [2, 3] , our results also show that the poor were significantly less likely to participate in the NHIF program. This finding is indicative of the fact that the poor may not be able to pay the required contributions to the NHIF program. Women were more likely to participate in the program compared to men. However, in the univariate analysis the result was in the opposite direction. One plausible explanation is that women are more likely to be members of the microfinance and community-based savings mechanisms (commonly referred to as merry-go-rounds) and, therefore, controlling for this variable in the multivariate analysis increased the probability of women's participation in the NHIF program. Previous research has shown that women are more likely to be members of communitybased saving groups compared to women [52] . Marital status was also an important predictor of participation in the NHIF. Respondents who were formerly in a union and those who were never in a union were less likely to participate in the public health insurance program relative to those who are currently in a union. A possible explanation for this finding is that when individuals get divorced, widowed or separated, they may become financially vulnerable hence impacting their ability to make payments to the NHIF program. Similarly, individuals who were never in a union may also experience financial constraints that limit their ability to make payments to the program. These findings suggest that having a spouse/partner is beneficial possibly because of the financial support derived from being in a dual-income household.
The findings from our study have two important policy implications. First, the large proportion of the urban poor without health insurance and the inadequate coverage of the poor by the NHIF highlights the need by the government to hasten the move towards social health protection by implementing a National Social Health Insurance Fund to guarantee access to quality healthcare services for the poor and vulnerable segments of the population, as well offer protection against financial shocks associated with high medical costs. The lack of insurance coverage among the urban poor exposes them to heavy financial burden associated with catastrophic out-of-pocket health expenditure. To ensure that the vulnerable and poor have access to health care under the NSHIF, the government will need to institute targeted subsidies and exemptions aimed at increasing their enrolment. Also, since the proposed NSHIF is expected to benefit from the networks and structures already established under the NHIF, therefore, there is need by the government to reach out to the informal sector workers. Our study shows that people employed in the informal sector are less likely to be enrolled in the NHIF program. Considering that the informal sector accounts for the highest proportion of Kenya's total workforce, reaching out to this sector is critical for the successful implementation of the social health insurance scheme. Secondly, there is need to harness the potential of microfinance and community-based savings mechanisms in addressing existing gaps in healthcare financing and accessibility. Existing data indicate that in Africa, Kenya has the third largest proportion of poor people (accounting for more than 8% of Kenya's poor people) who belong to a microfinance institution [13] . Consequently, among the poor segments of the population, research evidence shows that these mechanisms are instrumental in providing income-earning opportunities. Similarly, our study results suggest that the same platforms may also help the poor and underserved populations to access health services, particularly where they must pay for them. The government should strengthen the microfinance and community-based savings mechanisms and utilize them as platforms for collecting contributions from the informal sector. It is important to be cognizant of the fact that not all poor people belong to these microfinance and community-based savings mechanisms because they can not afford to put money aside as savings and, therefore, in such cases the government should make contributions on their behalf to the NSHIF.
Limitations
Our study had a number of limitations that need to be highlighted. First, the data were from only two urban slums in Nairobi, and, therefore, the findings from our study are not generalizable to all the slum areas in Kenya. Second, due to the lack of data on respondents' health status (e.g., presence of illnesses, frequency of illnesses), we were unable to assess the association between health status and having health insurance coverage. Previous studies have shown that health status is an important predicator of health insurance coverage [23, 45, 48] . Also, no data were collected on out-of-pocket payments and health care utilization; therefore, it was not possible to examine the effect of having health insurance on these two outcomes.
Conclusion
According to the United Nations, addressing the disparities in access to care among the poor and marginalized groups is critical in accelerating the achievement of the Millennium Development Goals (MDGs). The findings from this study highlight key issues with regard to access to health insurance among the urban poor. In this regard, the NHIF can explore ways of partnering with microfinance institutions to create mechanisms through which members of these institutions, particularly the poor and those in the informal sector can participate in the insurance program. Our study also showed that only a small proportion of the urban poor and those from the informal sector are enrolled in the NHIF program. Consequently, there is need to ramp up efforts aimed at increasing the enrollment of poor or financially challenged people in the program.
Existing evidence shows that efforts to implement social health insurance programs by many African countries, including Kenya are hampered by lack of sustainable health financing mechanisms. As the Kenyan government moves toward transforming the NHIF into a universal health coverage program, it is important to harness the unique opportunities presented by formal and informal microfinance platforms in improving health care capacity by considering them as viable financing options within a comprehensive national health financing policy framework. The government should hasten the plans to implement a universal health coverage program in order to facilitate improved access to quality and affordable health care.
